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ABSTRACT 

The prtsear invention prcvid«« metliods for identifying 
ogciiis di3i deci«ase tlie aciivity of a mechanoseflitive ion 
cliamisls, prcfeitiWy, * medianosensiiive Ca^*-permeablc 
chamiesJ (MscCa) channel. The present invcniion also pro- 
vides indtiiods for using agents ihat decreaiie die activity of 
□lechaaosBiiitive loo channels, Inchiding, for ioblance, meth- 
ods for tiisating cancer, methods for decreosijig metastasiB of 
a cancer cell, and mediods fiir decreasing a symptom asso- 
ciated «vhh canow 
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IJ. An agcni idcacified by the method ardauii 1. 

12. A [Jielhod for iUcniifyiog agcnl llwl dtJcreases a 
pheiiDiypc of a cell compHsmg: 

coniacting a cell expfessing an MscC'a channel wiih a 
candidate 5igcm to yield a ireaied cell; and 

compsring ilie phenoiype of ihe ircaied cell with the 
phenotype of a control cell noi contacred wiOi ilw 
candidate agent, wber^in Iht^ phenoiyp^f iij tielecwd 
from die &roi3p of inOtiliOV invaCTvcuess, prolifcrauoili 
and a combiiialion chercof, and wherein e decrwwsd 
phefloiypc for ihe treated cdl indicates the candidaUs- 
agent decrease, thg pht:notype. 

13. The method of ciairn J 2 wherein die caudidsic ageiil 
causes activity of an MecCa channtij of the treated ueU to 
dccrea&id. 

14. The method of cl^Jm 12 wherem die MscCa chajincl 
comprises & polypeptide comprisiug an amino acid sequence 
of at least 90% identity to SEQ IfD NO: 2, wherein the 
polvneplidcg has MscCa activity. 

15. The method of claim 14 whurein the MscCa channel 
eomprises a polypeptide comprism^j SEQ ID NO: 2. 

16. Tha miihud of claim 12 v^/hereiu ihc cell is a lumor 
cell. 

17. Jllie raediod of cloijn 12 wherein the cell i5 a human 
prostate tumor cell line. 

^S. Tlie method of claim P whcrrin tlie human prostate 
cumof cc)l line isf ATCC CRL-1435. 
15>. An agent ideptifics by the metljod of claim 12. 

20. A m^od for IreaUng cancer comprising: 

administejring to a subject having, cancer ao elective 
amount of a composiiion comprisiug an agent thai 
decnsasiss adivhy of a mechanosensitivd ion channel 
pir^eot on 0 cnnccr cell, wherein a syniptom of the 
cancer is decreased. 

21. A method for decreasing metastasis of a cancer cell 
cumprisiing: 

3dministdring to o subject ax risk of developing csnccr nn 
cdlective amount^ecbanosen^itivc ion charnicj. 

22. A method for decreasing a symptom associated with 
cancer comprising: 

adniinisiering to a subject having cancer ao effective 
amount of a composition compri^g an ajyeni that 
dsGccdses activity of a niechanoseiisitive ion diannel. 

23. ITie mediod of claim 20, 21, or 22 wherein tiie 
rucchanoseosittve iou channel is a mcchanoseiisltivc Cor - 
pumicablc (MscCa) cliannel. 

24. Tlie method ofcLiim 20, 21, or 22 wherein ihe agent 
is a polypetide comprising an amino acid sequencsc com- 
prising -cit letiijt 90% idduliiy lo SBQ TD NO: 1 or to SEQ ID 
NO: 7. 

25. The method of claim 24 whcrem the agcnl is a 
polypeptide comprising SEP ID NQ.o ry SCQ ID NO: 7. 
• 26. The ipeihod of clslm 24 'WIiereiJi the agent is a 
pOlyp e ptI3^comprisiQtL.Stiq IDNO: i nr 1D Wu: J. 

27. Tlic method of claim 7 6 wherein the antibody binds 10 
an epitope preseni on SEQ ID NO: 5 or SEQ ID NO: 6. 
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28. The method of claim 23 wherein die MscCa channel 
comprises an MscCa polypeptide luld wherein die agent iii 
a polynnclcoiide that decreases expression of the MscCii 
polypeptide. 

29. The method of claim 20, 21, or 22 v^hereiu the cancer 
is pfostnic cancer, breast cancer, colon cancer, huig cancer, 
bladder ciwcer, ovary cancer, pancreas cancer, or skin caa- 
ccr. 

30. llie method of claim 23 whttimn the agent decreases 
activity of an MscCa channel comprising a polypeptide 
comprising SEQ ID NO: 2. 

31. A mediod for inhibiting eixptcssiou of an MscCa 
polypeptide comprisinj^t 

administering into a cell an effecuve amoimt of an RNA 
polynucleotide, wherein die polynucleotide comprises 
a sense strand and an antisense stran4, wherein the 
sense alrand comprises a nucleotide sequence of 
between 1 6 and 30 nucleotides, wherein die nt^clcoiide 
seqtiencc is substantially identical to consecutive 
nucleotides of an mRNA encoding a polypeptide of 
SEQ ID NO: 2» and wherein the cell comprising die 
RNA polynucleotide has decreased MscCa activity, 
decreased motility, decrease invasiveness, or a combi- 
nation thereof, when compared lo a control oeU that 
does not comprise titc jNS n olvmiclcniide. 

32. A method Ibf treating cancer comprising: 
adminislering lo a subject having canoer an eOeciiv* 

amount of an RNA polynucleotide, wherein the poly- 
Ducleolide comprises a sense strand and an antjsense 
strand, whei^in the sense strand jipmnrise a micleotide 
sequence of between 16 aud 30 nuclcoiidea, whereiD 
the nuclooude sequence is substanrially identical to 
oonsecutive nucleotides of an inRNA eucodipg a 
ptilypeptide ofSEQ ID NO: 2, and wherein it symptom 
of the cancer is dccrea&ed. 

33. A method for decreasing mataKlafiis of a cancer cell 
comprising: 

vdnuimrtering to a subject al riak of developing cancer an 
effective amouiit of an RNA polynucleotide, wherein 
die polymxleotide comprises a sense strand and au 
antlscnse strand, wherein the seuse ."^tiand comprises n 
nucleotide sequence of b^weeii 16 and 30 nudcoiides, 
and wherein the nucleotide sequence is subfiianiially 
identical co consecoUve nucleotides of an mRNA 
encoding a polypeptide of SEQ ID NO: 2. 

34. A mcdiod for decreasing u symptom associated widi 
cancer comprising; 

administering to a subject having cancer an effective 
junounl of an RNA polynucleotide, wherein the poly- 
nucleotide comprises a sense straud and an antisense 
Strand; wherein the sense sir?ind comprises a nucleotide 
sequence of beiween 1(5 and 30 micleolidcs, wherem 
Tlte nucleotide sequence is substantially idenucal to 
cousecutive nucleotides of an mRNA encoding a 
polypeptide of SBQ ID NO: 2. 

« * » « * 
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10, The method of claim 1 wherein the treated cell has increased apoptosis 
connpared to the control cell. 

11. An agent identified by the method of claim 1 . 

J 2. A method for identifying an agent that decreases a phenotype of a celJ 
comprising: 

contacting a ceil expressing an MscCa channel wjth a candidate agent to 
yield a treated cell; and 

comparing the phenotype of the treated cell with the phenotype of a 
control cell not contacted with the candidate ageni, wherein the phenotype is 
selected from the group of motility, invasiveness, proliferation, and a combination 
thereof, and wherein a decreased phenotype for the treated celJ indicates the 
candidate agent decreases the phenotype. 

13. The method of claim 12 wherein the candidate agent causes activity of an 
MscCa channel of the treated cell to deciease. 

14. The method of claim 12 wherein the MscCa channel comprises a 
polypeptide comprising an amino acid sequence of at least 90% identity to SEQ 
ID NO; 2, wherein the polypeptide has MscCa activity. 

1 5. The method of claim 1 4 wherein the MscCa channel comprises a 
polypeptide comprising SEQ ID NO: 2. 

16. The method of claim 12 wherein the cell is a cumor cell* 

17. The method of claim 1 2 wherein the cell is a human prostate tumor cell 
line. 

18. 7*he method of claim 1 7 wherein the human prostate cumor cell line is 
ATCCCRL-143S. 

19. An agent identified by the method of claim 12. 
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20- A method for creating cancer conrprising: 

administering to a subject having cancer an effective amount of a 
composition comprising an agent that decreases activity of a mechanosensitive ion 
channel present on a cancer cell» wherein a symptom of the cancer is decreased. 

2 J . A method for decreasing metastasis of a cahcer cell comprising; 

administering to a subject at risk of developing cancer an effective amount 
of a composition comprising an agent that decreases activity of a 
mechanosensitive ion channel, 

22. A method for decreasing a symptom associated with cancer comprising: 
administering to a subject having cancer an effective amount of a 

composition comprising an agent that decreases activity of a mechanosensitive ion 
channe], 

23. The method of claim 20, 21 , or 22 wherein the mechanosensitive ion 
channel is a mechanosensitive Ca'*-permeabJe (MscCa) channel, 

24. The method of claim 20, 2 1 , or 22 wherein the agent is a polypeptide 
comprising an amino acid sequence comprising at least 90% identity to SEQ ID 
NO: 1 or co SEQ ID NO;7» 

25. The method of claim 24 wherein the agent is a polypeptide comprising 
SEQ ID NO: 1 or SEQ ID NO:7. 

26. The method of claim 23 wherein the agent is an anribody that specifically 
binds an MscCa polypeptide. 

27. The method of claim 26 wherein the antibody binds to an epitope present 
on SEQ ID NO:5 or SEQ ID NO:6, 



49 

PAGE 8/9' RCVD AT 9/7(20074:07:34 PM [Eastern Dayli^ 



•09707/2007* 15:04 FAX 6123051228 



UUETING RAASCH GEBHARDT. 



@009 



WO 2005/070122 PCT/nS200S/000722 

28. The method of claim 23 wherein the MscCa channel comprises an MscCa 
polypeptide, and wherein the agent is a poIynucJeotide that decreases expression 
of the MscCa polypeptide. 

29. The method of claim 20, 21, or 22 wherein the cancer is prostate cancer, 
breast cancer, colon cancer, lung cancer, bladder cancer, ovary cancer, pancreas 
cancer, or skin cancer. 

30. The method of claim 23 wherein the agent decreases activity of an MscCa 
channel comprising a polypeptide comprising SEQ ID NO: 2. 

31. A method for inhibidng expression of an MscCa polypeptide 
comprising; 

administering into a ceil an effective amount of an RNA 
polynucleotide, wherein the polynucleotide comprises a sense strand and 
an antisense strand, wherein the sense strand comprises a nucleotide 
sequence of between 1 6 and 30 nucleotides, wherein the nucleotide 
sequence is substantially identical to consecutive nucleotides of an mRNA 
encoding a polypeptide of SEQ ID NO;2, and wherein the ceJJ comprising 
the RNA polynucleotide has decreased MscCa activity, decreased motility, 
decreased invasiveness, or a combination thereof, when compared to a 
control cell that does not comprise the RNA polynucleotide. 

32. A method for treating cancer comprising: 

adnoinistering to a subject having cancer an effective amount of an RNA 
polynucleotide, wherein the polynucleotide comprises a sense strand and an 
antisense strand, wherein the sense strand comprises a nucleotide sequence of 
between 16 and 30 nucleotides, wherein the nucleotide sequence is substantially 
identical to consecutive nucleotides of an mRNA encoding a polypeptide of SEQ 
ID NO:2* and wherein a symptom of the cancer is decreased. 

33. A method for decreasing metastasis of a cancer cell comprising: 
administering to a subject at risk of developing cancer an effective amount 

of an RNA polynucleotide, wherein the polynucleotide comprises a sense strand 
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